We prove that the higher signature for any close oriented manifold is a homotopy invariant.
Introduction and results
Given a closed connected oriented manifold M m of dimension m, let [M] denote either orientation classes in H m (M; Q) and in H m (M; Z), and let L M ∈ H 4 * (M; Q) be the Hirzebruch L-class of M, which is defined as a suitable rational polynomial in the Pontrjagin classes of M (see [2] ). Denote the usual Kronecker pairing for M, with rational coefficients, by
If M is of dimension m = 4k, then the Hirzebruch Signature Theorem (see [2] ) says that the rational number L M , [M] is the signature of the cup product quadratic form
As a consequence, L M , [M] is an oriented homotopy invariant of M among close connected oriented manifolds and of the same dimension 4k. Let α ∈ H * (M; Q) be a prescribed rational cohomology class of M. Consider the α-higher signature
Then, the natural conjecture predicts that the rational number sign(α, M) is an oriented homotopy invariant of the M, in the sense that sign(α, M) = sign(β, N) whenever N m is a second close connected oriented manifold and there exists a homotopy equivalence h : M → N such that h * β = α. 2 Proof of Theorem1.1
Lemma 2.1 For every finite complex V the homotopy classes of maps f : V → S N are classified modulo torsion,i.e., ⊗Q by the cohomology
co , provided k is odd or 2k > dimV + 1(see [3] ).
Lemma 2.2 Let α ∈ H
k (M; Q) be a prescribed rational cohomology class of M. Assume that the Poincare dual [α m−k ] ∈ H m−k (M, Q) of α is represented by a close smooth oriented submanifold Σ with trivial normal bundle N. Assume that m − k = 4p and define a bilinear form
and
Proof. Consider the tubular neighbourhood
Then, by using the Mayer-Vietoris theorem, one proves the Lemma.
Proof of Theorem1.1: Step1. Assume that k is odd or 2k > m+1, m = dim(M). Let α ∈ H k (M; Q) be a prescribed rational cohomology class of M. By Lemma2.1, the Poincare dual [α m−k ] ∈ H m−k (M, Q) of α is represented by a close smooth submanifold Σ with trivial normal bundle N. Then, by Lemma 2.2, we have
Let M ′ be a second close connected oriented manifold which is homotopy equivalent to M by the maps h :
here,
This proves Theorem1.1 under our assumption.
Step2. If the assumption in step1 does not hold, we consider the product M = M × CP Then, the argument of step1 completes the proof of general case.
